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(54) EXPANDER FOR EXPANDING SHAPED-TUBE DEVICES 
(57) Abstract 

FIELD: e;q>anding shaped tubes dcvkxs such as shut-oflf gates, stem suspension dcvkxs. filters 
mounted In weD. SUBSTANCE: expander comprises body 1 wltti central duct 4 having union 5 in its 
lower portion. Three rolling members are mounted with supporting units 8, 9 in recesses 6, 7 of 
body wall 1. Supporting units 8 of two rolling members are mounted In the above mentlmed recesses 
stationary: supporting unit 9 of rolling member 12 is mounted with posslblltfy of radial extension 
out of recess 7. Movable supporting unit Is in the form of two eccentric one relative to another 
cylinders 13, 14. Cylinder 13 witii larger diameter is sealed rdatlve to body wall, while cylinder 
14 with less diameter protrudes to central duct 4 of body 1 and has passages connecting central 
duct 4 with hydraulic chancier 18, defined by walls of recess 7 and end surfaces of cylinders 13. 14 
of movable supporting imlt 9. EFFECT: enhanced quality and reliability of mounting shaped-tube 
devices, enhanced servk:eabiliiy of expander, broadened range of working diameter. 2 cL 4 dwg 
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(54) BAJIbUODKA flna PA3BAJ1bUOBUBAimH YCTPOMCTB 113 nPO«>IUIbHbIX TPYB 
(57) Abstract 

l1cnojTL>30BaHiie: paaeantuoBBiBaKKfi ycrpoMcre h3 npo<twnbHfcix Tpy6 (nepeKptieaTcneH. noffBecoK 
xsocTOBH&OB, ^jsjibrrpoB H T.;^.), ycTauaBTiMBaeMbix B cKBa^KUHe. CymBOCTb ii3o6peTeHiiH: BamaifpoKa 
ooAepsHT Kopnyc (K) 1 c i^eirrpaHbHbiM KananoM 4, b HSDSHCfi hqctvi Koroporo ycraHOBnen mryiipp 5. B 
CTCBKe K BfanxonHCHbt yrny6neHicH 6 m 7, b Koropbix c noMon^^ onop 8 h 9 ycraHOBncHiii Tpw BajifaiQrromKX 
sjicMCHTa (B3). ripineM onopbi 8 ab/x B3 ycraHOBncHW b yrjiySncHHHX 6 K Heno;^BiUKHO, a onopa 9 B3 12 - c 
B03M07KHOcxbio pa^MaHbHOPO Bbi^BM^cHifH M3 ypjiydneHMH 7. no;^BimHaH onopa BbEnomieHa b bi^c pjByx 
SKcafiOTpmHiAK OTHOCMTenhHO Apyr* APyr^ UJlUUSHfSpOB {U} 13 H 14. npHHCM 13 c 6ojibim<M ^aMcrpoM 
yroioTHeH oTHOCHTCJibHO crrcHKM Kopnyca 1, a U 14 c MeHbniKM j^iaxferpokc Bfeicrynaer b ueHrpajibHbiM 
KBHan 4 K H HMeer KaHanni. coo6a;aioii|^e x^eHrpajibUbiu Kanan 4 c r!ia7Q3aBniPiecKoii KaMepou 18. 
o6paaoBaHHoft crcHKaMH yrjiy6jieHxiH 7 m TOpqjCBbiKoi noBepXHocimcH U 13 h 14 nqnBBOiEHoft onopbi 9. TaKoe 
K(HiCTpyKTraBHoc BbmojmeHHC BajibqpBKn o6ecneKHBacT u^jTh - noBbnncHiie KaMecTsa h HaneHCROCTH 
ycTaHOBfOf ycrrpoftCTB ira iipo4>iinbm>ix Tpy6, a tsutkc noBbimeHne pa6oTocnoco6Hocra caMOft eaniaiipBKH k 
BosMoxHocTb pacnmpeRHR ;^ana30Ha pa6oxiero ;^faMeTpa. 1 3. n. ^jiu. 4 sdi. 
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Description [OnvcaHiic B3o6pcTeHH5iI: 



ll3o6peTeHiie othocmtx:h k o6nacTH 6ypeHii5i u xamiTajibHoro peMoirra He^^THHbix h ra30Bbuc CKBaKuu m 
npc^^asHaMeno. b «iacTH0CTM, fs/isi pasDanbuoBbiBaHiiR ycrpoAcxB U3 npo4»HnbHL»ix Tpy6, ycTaHaeniiBaeMbix 
B CRBawoie npn loonni^Df 30h ocjiomeirajl« BOomxKasomjsx b npouecce 6ypeRiui cKBaxoiH h npn 
BoocraHOBnemai repMermHocra o6c^^ka3tx kqjiohh. 

HsBecTua BajibupHKa p^nsi pa3Da7ibi;pBbiBaHUH ycrpoAcTB h3 npo(^iAjii3m>uc Tpy6, co;^epaa]i(aH Kopnyc, 
iipiicnoco6neHHbiil ^nn coe^^oieiaiH c KonoiaioH 6ypHnbHbix Tpy6, c i^euTpanbUbKM xaHajioM m 
yrjiy^JiCHBsiMH b creiiK^, b Koropbcc ycraHOBneiibi c noMoirQbK) onop TpH Banfai^yioiqHX dJicMCHra. 

HeAOcrarxoM yroro ycrpoilCTBa HsnHcrcH to, «rro BdJitmymnjat mcMomA npu passaJifaapBtaiBaiflai Tpy6u 
noA jifiSicrrBBieM ynpyroro ancMCHTa nocroHHHo HaxoAHTcn b oahom nonoseiiiDi. Tlo^Toiufy npu 
Heo6xoAHMOCTff CHif3im> paAiianfaHbie Rarpy3Kn na npo4>iinbHZ>iil nepcKpbtBaTCJib npu ero ycraHOBKe b 
CRBaMRHe* HanpuMep. npw peMOHxe noBpe»A€HHjl o6caAHoii KOJioHHbi b a^Ae lAeneeou nep4K)pau^, f\aimasi 
BanbiipBKa HenpHMCHKMa, nocKOJibKy H3-3a HeB03M0XH0CTH cHiDKeHHH paffuantMOK HarpysRH Ha o6caAHyK> 
KOtnoHHy npoHcxoAHT* ee AanbHenniee paapymemte. 

3aAa«ieM M3o6peTeHHH HanneTCR noBbmiemie KauecTBa k Ha^eiKHoem ycxaHOBKH ycrponcTBa lo 
npo^^wibHbix Tpy6, ycTaHaajmBacMbix B CKBaxHHe npu monmfm 3oh OGJioxHeHiift» B03HHKaioii|]HX b 
npoueoce 6ypenHH cKBa»fH, h npu BOOcraHOBn^iKH repM ertraHocrxi o6caARi>tx kohohh, a raiUEe noBbnneioie 

HaAe«HOCTH n pa6aTOcnoco6HOCTii sanbiUOBRif m o6ecneMeHMe boomojrhocxm pacampemfH A^anasoHa 
pa6oMen> Awawcrpa 6e3 roMCHeHHH AwaMerpa Kopnyca AaHHoro TwnopasMepa cawoft BaribAOBKH. 

TexHmecKiai peayTibTax AocniraeTCH tcm. mto b BanbqpBKe fijm pasBajiiaUpBbiBaHHH ycrpoacTB ho 
npojiKniiKbix Tpy6, coAepiKaiAeft Kopnyc. npi«cnooo6neiflibili jvin ooe^AHHeHHH c KOJiomfoii 6ypnnhHbix Tpy6. c 
i|,eiiTpajibHbaf xaHanoM m ynoydncHiMiMH b ctchkc, b Korqpbtx ycraHoancHbi c noKCOiEibio onop Tpit 
Banbi^yioiiQix ajieMeHTa, onopa oahopo. BaniaAyioiAero 3jieMeHTa ycxaHOBncHa b yrjiy^neHsm Kopnyca c 
B03M0XHocTbJO paAwanbHoro BbiABWJKeHWH H3 Hero. PaAi^ajibHO noABHKHaH onopa BbiABCCKHoro 
BsuifaqyioiAero dneMCHTa MOwer 6biTb BboiojiHeHa b enAe j\Byx AnaMerpanbHo pa3H0BenHKKX i^inMHApoB. 
oirriy TTTpMXTWKi y oTHOdTrejibHo ppyr ppyrsi, npKHCM ujuwBpp onopbi c 6ojibiiiixM A^aMerpoM ynnoTHen 
oTHocHTeJifaHO Kopoyca H oGpasyer co creHKaMH yrjiyGjicHMH r^ApaammecKyio KaMqjy, coo6meHHyK) c ero 
uprrpanbHbiM KaHanoM. 

Ha 4>Mi^- 1 npeAcxaBJicH o^iajydfL b»9H Bajibi^oBKM; Ha 4>Kr* 2 paapes A-A iia ^hp. 1; Ha ^wr, 3 pa:^>e3 B-B Ha 
$Hr. 1; Ha ^hp. 4 o6caAHan KonoHHa c ycxaHOBncHHWM npo«|»BtnbHbD«c nepeKpbraa'TeneM c n(»KCOtqbio 
omfCbiBaeMoif BanbAPBfui. 

BannqoBKa pasBanbapBUBaBHR ycrpoHCTB na npo4>n7ibHbDc Tpy6 coa^sht Kopnyc 1 c pe3b6oft 2 a™ 
npiscoeffjiBKmm ee k kohohhc 6ypMuribHi3tx Tpy6 3 h ueHipajifaHbEkf KananoM 4, b KXDKHeji ^acrn Koroporo 
ycraHOBnen mryuep 5. B ctchkc Kopnyca 1 BunojmeHbi yrjiy^ncHHH 6 m 7. b Korroptduc c noMombio onop 8 m 9 
ycTaHOBneubi Banu^yiom^e aneMCHTbi 10. 11. 12. IlpiraeM onopu 8 A^yx BaJlh^yK>T^^aa^ sjieMCHTOB 10 u 11 
ycraHOBneHbi b yrjiy^ncHHHX 6 HcnoABHsaio, a onopa 9 Banbi^yioiAero aneMCHTa 12 c BO3MO7KH0CTbi0 
paAKajibHoro BbiABMKemiH ii3 ynny6/ieHMH 7. FIoABiuKHaH onopa 9 Bajusiiyion^ero ancMeHxa 12 BboiojiHeHa b 
B^Ac A^yx aKCMjCHTpOTHbix orTHocHTcnBHoro APy^ APy^ nwiMHApoB 13 H 14, HMCiomKx pa3Hb»ie jj;aaMeTptA. 
ripmeM ixf/onmpp 13 c ConfaniiiM jjfishierrpou yiinoTHeH OTHOCHTentHO craom Kopnyca 1 c noMon^sio 
ynnoTHCHHn 15, a ujfimsqffp 14 c MCHbiiDDuc A^aMeTpOM Bbicrynaer s mcHTpanfaHbcft Kanan 4 Kopnyca 1 uepes 
OTBcpcTOc 16, Bt>momfeHHoe b ctchkc, h HMeer Kananbi 17. coo6iAaioiAiie mcHTpanbHbiil RaHan 4 KOpnyca 1 c 
ruAP^tBroiHecKoa KaMepou 18. o6pa30BaHuoii cxeuKaiiAi oTBcpcniH 16. yrjiy^ncHUH 7 b Kopnyce 1 h 
TopueBbOuOf noBepxHOCTHNOi 1QUIHH(AP0B 13 H 14 noABiUKHOH onopbi 9. 

Pa6oTa BanbupBKH noRCHHcrcfl Ha npHMepe BoocraHoaneiiHH repMeniwocTH o6c2^oil KonoHHbi npM 
o6pa30BaHHii b hcm Tpeu^inbi. 

B 30He 19 HapymcHHH pepMemHHOcrrH o6caAHoil KonoHHbi 20 np^^BapvrrenfaHo ycTaiiaBmiBaioT 
nepcKpbiBaTcnb 21 irs n|io$iinbiibix Tpy6. nyTCM pacmnpeHUH ero AsuaneuueM xjopfuxm/i. SareM ua KonoHue 
6ypnnbHbix Tpy6 3 BHyrpb nq)eKpbiBaTCJiH onycKaior BanbupsKy h BpameHneM. c noAaMeil bhm3 KOJiOHHbi 
6ypMnbHbix Tpy6 3. HawMHajcrr paaoajibiipsbiBaTb npo^wifaiibre Tpy6bi nepeKpbisaTejm 21 c o/^hobpcmchhom 
npoMbiBKoft jKiy^KocTbio. 3aKa«ciBacMoii B Tpy6bi noA AaancHMCM. npw 3T0M, b ^CHTpanbHOM Kaaane 4 
Kopnyca 1. 6naroAapH HanwMMio luryuepa 5. A^BneHwe jkmakoctm BOspacracT m. B03ACMCTBy^i Mcpc3 
OTBcpcTHC 16 B cTeuKC Kopnyca 1 h Kaiianbi 17 b u>iriHAApe 14 noABuxHOU onopbi 9 na xopueabie noBepxHocm 
UHnHHApoo 13 M 14, BtiABwraer Bajiia^Toujfm ancMcirr 12 m yrviyfincuHH 7 Kopnyca jxo ynopa b cTCHKy 
nepeapbiBaTejiH 21, OAUoi^>eMCHHo ueBUABiufiHbie BanbiQnoui^ie aneMcirrbi 10 m U xaKme ynHpawTCJi b 
CTCHKy nepcKpbiBaTeaH. Hanee, Banbi^yiomHe ajieMCHXbi noA AeMCTSMCM co3AaHH0M paAHanhHOii HarpyOKM, 
npoRaTbiBancb no laiyTpeioieM noeepxHocxM npo4>MJibHLdx Tpy6. pasBanbupsbisaioT hx u nnoroo 
npHxaTfaiBaioT k creiiKe o6cssAHofi Ronoiaibi 20. npu noAxoAe r 30hc 19 Hapynicmvi repMcnfMHocTM o6c^hoh 
RonoHMbi 20 fiaimame npOMbiBomiott jrharoctm ammaxrr pp KoaofManbHoro. npu RoropoM hc npoMCXoAnr 



BbiffpnoKenm paAna/iLHO-noABSfTKRoro Banu^yioniero ancMeHTa 12 ii3 Kopnyca 1. h paaBaiibqpBUBaiiHe 
npo^KnbHbix Tpy6 Bcpyr fSfi o6pa30BauuH MWHWManb»oro AHaMcrpa a^YMH cMcamaiMSi HeBbWBwambiMM 
Banbi^yiomHMii aneMeuraMii 10 m 11 u Bby^BiiraioimiiiiiCH amcMeirroM 12, Kor^a ou uaxo;^iTCH b iscxd;^iom. ue 
Bbi^BHHyTOM nojiomcHMM. ripn 3tom pe3b6oabie coc^nnHemifi npo<|)ttnbHbtx xpy6 nepeKpusaTerm 21 TsucKe 
pacmMpHKyrcH BHyrpeHHero /^aMcrpa npo4>tinhHbix Tpy6, o6pa3yeMoro npM mx passanbUpsbiBaHiai e 
30He HapynidoiH. ^rro ctouKaer MiCHHManbHOM eejimMMbi /^aaneHiie Ha creHKy o6ca^osf kojiohhu 20 b 
30HC 19 Hapymemvi cc repMeTHMHOCTH. 

riocne npoxom^easssi 30Hbi 19 HapymemiH repMeiwoiocTH. rne onacuocrb paspymemiH o6canHofi RonoHHbi 
OTcyrcTByer, bhoki no^HHMaioT ^^aencHMe npoMUBOWofi xu^pcocTH h paaBajibupabtBaime nepeicpbiBaxenH 
Be;^yT no rexHOTiorfoi, otmcaHHofl Bbime. 

flo OKOUHafiHU pasBanbuoBbiBaHHH KOJioHuy 6ypiuibHbix Tpy6 3 c eajifauoBKoii no/pmMaioT m cKBamHHbi. 



Claims l<tK>pMyjia H3o6pcTeuii>i|: 



1. Banisi^oBKa fi^vi pasBanbuOBbiBamiH ycrpoucxe m3 npK)^iiniiUbuc Tpy6. conepKan^eu^ Kopnyc. 
npHcnoco6neHHbift ooej^HHemvi c KonoHHoi) dypmifaHbix Tpy6, c meirrpanbbHbiM KaHanoM h 
yrjiy^jiemmiiaf b creiiKe. b Koropbix ycraiioBneHbi c noMonibEo onop TpH oanbi^yiomnx aneMeirra. 
OTJumaioii^aHCH reM. ^to onopa oahopo BanbiQioziiero suieMeHra ycrauoaneua b yrjiytinemai Kopnyca c 

B03M03KHOCTbJO pa^HajIbHOrO Bbi;^HIDKCHIlH H3 HCPO. 

2. BanbMpBKa no n. 1, oTjuiMax>a^aHCH tcm, mto paAHajibHo noj^stuKHan onopa Bby^BHXHoro Banbt^yioij^ero 
ancMCHTa BbmcuraeHa b bh^c A^yx ^HaMerpanbHo pasHODejTiiKiDc m umm^ B, sKcmeHTpH^mbix oTHocHTenbHO 
APy^ APy^^ npinieM ufvnmpp onopbx c 6Q7ibtiiHM AHaMcrpoM ynnoTHeH oraocirTenfaHo KOpn/ca m odpasyer co 
CTCKKaMH yrjty^tmnsi b KOpnyce n^qpaBiDraecKyio KaMepy, coo6iAeHi^K> c ero meirrpanbHbiKc KaHanoM. 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
Uner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — ^the improvement in the quaUty and the reliabihty of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl.» 4 dwgs 



Description: 



The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate tiiree expansion tools moimted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support moimting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber conmiunicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing I and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21. At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 19 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

L An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1, wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 
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Fig. 4 
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